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Tl - METHOD FOR SECURING TUBES TO TUBE LATTICED PLATES 

AB - plastic metal working, namely processes for securing tubes to tube plates of heat exchanging 

apparatuses. SUBSTANCE: method comprises steps of making on outer end portions of tubes annular 
protrusions with trapezoidal cross section; placing tube In tube opening having annular grooves with 
rectangular cross section; matching annular protrusions of tubes with annular grooves of tube opening; 
fixing tube against its possible motion for subsequently securing it to tube plate by applying 
compression effort to inner surface of tube. Trapezoidal protrusion has large base equal to width of 
annular groove. Tube is fixed at local expansion of it by inner pressure applied in position of inner 
annular protrusion for filling with Its material volume of annular groove. Tube is simultaneously secured 
to two tube plates due to placing at both ends of tube cone punches with calibrating portions and 
moving punches one towards another. EFFECT: enhanced quality of tube joints, namely improved 
tightness characteristics of joints. 7 dwg 
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H - Method for securing tubes to tube latticed plates 

AB - RU2159689 NOVELTY - Method comprises steps of making on outer end portions of tubes annular 

protrusions with trapezoidal cross section; placing tube in tube opening having annular grooves with 
rectangular cross section; matching annular protrusions of tubes with annular grooves of tube opening; 
fixing tube against its possible motion for subsequently securing it to tube plate by applying 
compression effort to inner surface of tube. Trapezoidal protrusion has large base equal to width of 
annular groove. Tube is fixed at local expansion of it by inner pressure applied in position of inner 
annular protrusion for filling with its material volume of annular groove. Tube is simultaneously secured 
to two tube plates due to placing at both ends of tube cone punches with calibrating portions and 
moving punches one towards another. 

- USE - Plastic metal working, namely processes for securing tubes to tube plates of heat exchanging 
apparatuses. 

- AD VANTAGE - Enhanced q uality of tube joints, namely improved tightness characteristics of joints. 7 
dwg 
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H3o6peroHM8 othocmtcb k o6nacTM 
oCpaOoTKM MOTannoB AaansHHeM, m, b 
MacTHocTM, k npoijeocaM aaKpermoHMfl Tpy6 b 
TpyOHbix peuieTKax tennooCMeHHbix annaparoB. 
CnocoS saxpenjiaHHR Tpy6 b TpyOHbix 
oTBepcmnx, npw KpToppM Ha bhbujhhx kohusx 
Tpy6bi BbinonHfliOT Konbueeua BbiCTynbi 
Tpanei^MesMAHoro nonepeMHora .cane huh, 
ycTawaanMBaioT Tpy6y b TpySHpe otbbpctmq, 
MMewmee KoxibueBwa tcaHaBxw npaMoyronbHoro 
nbriepeHHoro ceMeHwi, ooBMeu^an woribueBua 
BbtCTynbi Ha Tpy6e c xonbueawMH KanaBKaMH 
TpySHprp OTeapcTMfl, <J>MKcnpyiOT Tpy6y ot 
BoaMOMHoro nepeMeiMQHua c nocneflywiuviM ee 
saKpenneHHaM a TpySHofl peujeTxe, 
nocpaflpTBOM npwiojKBHMfl okMMauu^ero ycwiktn 
Ha BHyrpeHHroio nosepxHocrrb Tpy6u. 
tpanei;n©BHAHbi© ewcTynw BbinoriHfliOT c 

OonbtUHM OGHOBaHHSM, pStBHbJM LUMpMHO 

Kanb»qeBofl KaKaBnn. <t>MKCHposaHVte Tpy6bi 
ocymecrBJWttt. npoHSBQAfl jioxanbHyio ee 



pa^ftawy BHyTpeHHHM AaaneHHeM no 
MecTononQKSHMio BHyTpeHHero KOJibnesoro 
BbiCTyna c 3ananHeHweM hm ofoewa Konbuesofl 
KaHaBKM. SaKpennaHMd TpyGbi BunonHfliOT 
OAHOBpeMeHHo a AByx Tpy6Hboc pemerrmx nyreM 
ycraHoaxu c o6onx kohuob TpyGbi kdhumbcxhx 
nyaHcoHos c Kann6pyiomMMM yMacmcaMM h 
coo6ii4eHMfl nyaHCOHaM BcrpeMHpra abwkbhwa. 

TeXHUMeCKMM pe3yjTbTBTOM M306peTeHMH 

flarweTCJi noBbiiueHue xapaKTepucTMK 

nnbTHOCTM BBJlbllOBOMHblX 000AMH8HMfl. 7 HJ1. 
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Vl306peT8HMB OTHOCMTCfl K oQnaCTM 

o6pa6oTKM MOTannoB flaaneHweM, m, b 
MacTHocTM, k npoijeocaM aaKpemeHMfl Tpy6 b 
rpyGHboc penterrax ten/ioo6MeHHba annapaToa 
c Mcnonb30BaHK6M acJxpexTa jioKBrtMabeaHHoro 
HanpaBneHHoro anacTM^acKoro 
Ae$opMHpoBaHMfl MaTepKana TpyCbi. 

MaaecreH cnocoC saxpercneHHfl TpyO e 
TpyeHwx peweTxax, :npn xotodom 
Temoo6M8HHyi6 TpyGy ycTaHaannBatOT b 

TpyCHOM OTBSpCTMM, CjWXCMDyiOT GO OT 
B03MOKHOTO 0C8BOTO nepaMeil^QHMfl C 

nocne/jytomuM aaxperuieHMeu b Tpyowofl 
peiiiQTKS nyreM npwnoxeHKfl HopManbnoro 
Aaanewna x BHyTpeHHeB noBepxHocTM TpyoH 
HanpMMsp, waxammecxofl BanbijoBMoB (cm. 

A0p0Ui6HK0 n.A. TeXHQJIOTMfl npOM3BQBPTBa 

cyflpBhix naporsHepaTopoa m TennopCMeHHbJx 
annaparoB. JteHMHrpaA, Cy/pcrpoeHvie, 1972, 
143 c). 

K rnaBHOMy HeAocraTxy vwaecTHoro cnocoCa 
aaxpenrteHua Tpyo* a TpyCHbix pgluqtkbx 
cnanyeT othbcth KepaBHOMepwoe octqtdhho© 
flaaneHne no ahmho Ba/ibopBOMHpro noRaca h, 

K8K CneACTB^e, OTHOCMTeJIbHO HH3JCH8 

cnyxeCHbie xapaxTepMCTMXW eajibUoeoMHux 
ooeAMHBHMK. Ann ycrpaHeHHfl ABHHoro 
HBflocTaTiCB npn6eraiOT x noBbitueHHbtM 
aattxspMMpytouuiM TpyCy AaaneHUAM. 
nocneAHee oGycnaanMBaeT KOpo6neHne 
TpyoHofl peiiiBTKM, BfaiAaanMBaHMB MaTepMana 
Tpy6w b 0C6B0M HanpaBjieHMM i^-sa MMaioiuero 
M8CTO yma HaxnoHa oGpaayraineR coxoboH 
noBepxHocivi panvixa k oOpasyiotuefl 
BHyrpewHefl nosepxHOCTVi TpyGbi, a shbmmt 
kodotkmA (noBbiiueHHaB KOppoattt) 
Me)KD8MOHTHbifl npocer TpyOHoro nyMKa 
TennooSMBHHoro anna pa Ta. 

{/l3BecreH Tajwce cnocoo" aaxpenjiBHiu Tpyo" b 
rpyCHbJX peiueTKax, npw xotodom Ha bhswhmx 
KOHuax TpySbi BbmojiHflKrr xGnbuaabie BbicTynbi 
Tpanei^KeBHAHoro nonepeytHoro c8M9hmb, 
ycTaHaanMBaioT Tpy6y b TpyOHoe OTBepcme, 
HMeKju^aa KOJibue&bte xaHaBKM npflMoyronbHoro 
nonepeMHoro ceMSHMn, coBMeiuafl xombqesbte 
BbJCTynbi Ha Tpyoe c xojibuaBbtMH xaHaBxaMM 
TpyCHoro OTBepcTMfl, 4>MKCMpyioT TpyGy or 
BO3M0XHoro nepaMeineHMJi c nocneflyiou;nM ee 
aaKpeniieHMSM nocpetACTBOM npunoxeHMA 
C3KMMaiou4ero ycunnfl Ha BMyTpaHHioK) 
no8epxHocTb TpySu - nareHT P<t> N 2109589; 
MflK B 21 D 39/06, Eton. N 12 ot 27.04.98 - 
npoTOTwn. 

HeAocrraTKOM H3BecTHoro cnocooa «arweTCfl 

HBOOXOAMMOCTb MHOrOKpaTHOTO Ba/lbUeBaHMB, 

ycrpaHHioinero xopoojieHMe TpyGHOR paiuaTxn 
npM ycnoBHH aanonHOHMfl c8o6oahux oGbaMoa 
o6"enx kbh880k oGbeMaMM Mareptia/ia TpyObi b 
Bbjcrynax. 

3aAawefl M3o6peT8HMfi nannarcn paspaConca 
raicora cnocoCa 3aKpennennfl Tpy6 b Tpy6Hbix 
peiueTKax, kotopuP 6bi oCecneMUBan 
noBbiujewHwe xapaiaepMCTvtKM nnoTHOcm 

BailbL(OB04HWX COeAHKQHMfl, H6 BbObiBan 6bl 

npM 3tom KDpo6neHH* Tpy6Hofl peujeTKM, 
yBanMMHBap tbkmm oGpaaoM mqxpqmohthw^ 
npoCar TpyCHoro nyMKa Tennoo6MeHHoro 
annapaTa, m ho TpeGoBan Ow hboGxqammoctm 
MHoroKpaTHoro BanbMeaaHHn. 

TexHMHecKMW peaynbTaT AOCTHraeTCH tbm, 
^to b cnocooe aaxpenneHHfl TpyG b Tpy6Hbix 
peuieTxax, npM kotodom Ha BHeiUHMX kohi^bx 
TpyCu BbinonHRiOT KonbLtesbie BucTynbi 
TpaneunsBHAHoro nonepeMHoro csmshmb, 
ycraHaBnuBaiof Tpydy b TpyCHoe otbqpctmq, 
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HMatoi^ee Konbi^eabie xaHaaKM npflMoyranbHoro 
nonepeMHoro ceseHHO, cosMeman KonbueBbta 
Bucrynbi Ha Tpyoe c KonbUBBbiMH KaHaBxaMM 
Tpy6Horp OTBepcTMB, (JJwccHpyiOT Tpyoy or 

B03M0XH0RD HepeM 811^8 HUH C nOCn8fly>OU4MM 88 

saKpenneHMeM b TpytwoR poujaTxe, 
nocpeACTBOM npunojwBHUH OKHMaiomero ycwmfl 
Ha BHyrpeHHioio noaepXHOCTb Tpy6bi, cornacHp 
M3o6peT8HMio TpanetuieBKAHbie BdCTynu 

BbinOnHBUT C OOnbliiMM OCHOBaHMeM, paBHUM 

ujMpMHe KonbueBoB KaxaaxM, h cpHKCMpoaaHvie 
Tpy&bi ocy^ecraiflior, nooM3BOAfl noKajibHyio 
ee paaAawy BHyrpeHHHM AaaJiaHMeM no 

M8CTOnonOH(8Hl4K) BHyTp8HH8rO KQJlbllBBOrO 

Bbicryna c 3anonH8HM8M mm oGbeMa Konbi^eBon 
KaHaBKH, a aaKpennaHMa TpyGbi BbinonHJiiOT 
0AHOBP8M8HHO a Asyx Tpy6Hbtx petueTxax nyreM 

yCTaHOBKM C OCOMX .KOHUOB TpyObi KOHHMeCKMX 

nyaHCOHOB o KajiM6pyioufHMki yMacTxaMM m 
0006149 hma nyaHcoHaM BcrpesHoro p&vammn. 

0cyiA8CTBneHM8 npeAnaraeMoro cnocooa 
saxpehneHMB TpyG b TpyCHbix peiueTKax 
no3BonfleT nofryMaTb BanbuoaosHwe 
coeAMHeHMfl TpyG c TpyCHbiMM peiueTxaMM, 
o6naAaK)U4Mx noabiiiieHHbiMH xapaxrepHCTMioaMM 

npOMHOCTH H nnOTHOCTM, npM B03MCJKH0CTM 

TexHonorvmecKoro ynpaeneHMfl H806patMMbiMH 
Aeq^opMai^UHMH TpyCHoR peiiieTKM, m He 
TpeoyioiAMMM MHoroKpaTHoro npunaKBHHfl 
Ae4»pMMpy loinero Tpy6y BHyTpeHHero 
AaaneHMH. 

3TO OGbflCHfleTCfl T8M, mto ocymecTBrwiOT 
no3Tar)HOO AecpopMnposaHwe TpyGbi, BbiabiBaji 
nepaoHananbHo BBeAaHHe BHytpeHHero 
xojibiieBoro BbtcTyna (win BToporo ot jiMi;eBoR 
noBepxHOCTM rpyOHofl peiueTXM) b 
cooTB8TCTByx>u(yio Konbi^esyK) KaHaaxy. 
OxoHMaTenbHoe aaxpennaHwe Tpyow a rpyGHOM 
OTBepcTnn npotwaoAffT nyreM ee 
OAHOBpeMeHHofl paaAawn no BceMy nepHMBTpy 
OTBepcTMfl b ycnoBwa, xorAa oceBan Harpyaxa 

OT M HOTpy M8HT8 (b abhhom or/Mae APPHa) 

BocnpMHUMaeTCfl noaepxHOCTHbiMM cno*MM 
TpyG ho ro oTBepcTHfl, h ciieAoaaTejibHp, ho 
nepeAaeTca Ha TpyCHbift rryMox. nocneAHee 

n0380Jlfl8T TTOBWCHTb npOM3BOAHTejlbHOCTb 

TpyAa sa cmbt saxpennaHkm TpyGbi 
OAHoapeMeHHO a AByx peiueTfcax. C yneTOM 
bo3MO)khoctm xaiiH6pOBaHHfl BHyTpeHHero 
AHaMeTpa Tpyou KanM6pyioui>iMM noflcxaMM 
(Arm Aayx ee KOH140B) AoctHraefcB 
paBHOMapHocTb npMnooKeHHn aa0opMvtpyioiii J ero 
ycunnH x BHyrpeHHaH noeepxHCcrvi tpyCw Ha 

<J]HHMLi[Hoil CTaAMM 88 3BKpennQHH9, Pa3/lWMHblfl 

xapaxTep npwKMXBHMB Ae^opMbipyioiAero 
ycunnfl (mto ooycnaa/wBaeT paanvwue vt b 

HanpfOKBHHO - Ae4>opMMposaHHOM COCTOBHMH Ha 
CTAenbHbtx ynacTicax Ba/ibuoBOHHoro noBcxa) He 
BbiabiBaeT noBbuueHHoH xoppoauM BHyTpeHHeff 
noBepxHOCTH TpyCbi. C Apyrofl cropoHw. 
B88AQHM8 HapyjxHoro Konbi48Boro Bbicryna b 
xaHaBxy Tpy6Horo oraepcTMB conpoeo>KAaeTCfl 
c$x3pMMpoaaHH8M ocTaTOHHoro AaaneHMB Ha 
ooxoBboc noBepxHocrax KOiibuesbix xaHaaox. 
TaxMM oGpaaoM, 3axpenneHH8 Tpy6bi 

KDMCMHMpoaaHHblM npHHOWBHUaM 

AeifupMMpyioiAero ycwim x BHyrpeHHefl 

nOBepXHOCTM Tpy6bJ, B COMdTaHMM c 
AOnOnHHfa/lbHblMM KOJlbHeBblMH ynnoTHeHMBMH 
M XaMeCTB8HHblM 3anOJlH8HH8M O&beMOd 

KonbueBwx xaHBBOK, M npeAonpeAe/iHeT 
noabfUJ8HHbie cnyxe6Hbie xapaxTepHctHKM 

BQJlbUOBOMHbDC COQAMH8HMH. 

CyiAHOCTb M306p8T8HHfl nORCHR8TCB 

HepTWKaMM, tab Ha <pw. 1 noKBsaHa coopxa 
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xapaicrepwcTMKM BanbLjoBOMHbix coe£HHeHMR; 
3HaHMTenbHO yBenwHKBaeT MexpeMOHTHbiH 
npo6er TpyOHoro nymta npH ycnoBHw 
B03MOWHOCTM HeoAHOKpaTHoro MCnQnb30BaHMH 

TpyOHblX P8LU6TOK. McnbTTaHMflMM Ha 

BbiABprvtBaHMe Tpyobi M3 rpyoHoa peujenoi 
ycTBHOBJieHO, mo flecfeopMMpyioinee Tpyoy 
ycwiMe orpaHHMwaaeTCfl npOMHocTbio ee 
MCxoAHoro cenevHMfl Ha pa3pbiB. 

nriQTHOCTb csoe/viHOHUfl ooecnewBajib 
100% mx npuroAHOCTb TpeooBaH^M 
npOM380ACTBa. 

CKDpOCTb KDpp03MH HS BHyTpGHHefl 

ndBapxHpcTM Banbi4OBOMH0ro ooaflMHQHHn 

CpSBHUTdllbHO HWKB, M8M y COeAHH9HHfl, 

nonyHeHHbDC no m3B8cthom TexHonorMM-aManory. 

npoMaBQAwrenbHcxn-b x® saxperineHMfl 10-tm 
TpyC b TpyoHboc peujeTKax b cpeAHeM Ha 
15...20% Bbiuie, M8M no TOXHonorMM, 
OTpatteHHofl a npoTOTMne. 

Vl306peTeHMe npHMSHMMO npM M3r0T0B/18HMM 

Tpy6Hb« nyMKOB Tennoo6ManHbix annapaToa 
He4)Tenepepa6atbiBaioineH, He^TexMMUMecKofl, 
raaoBotf m Apyrwx OTpacne& npoMbiiuneKHocrM. 
OopMyna H3o6peTeHMH: 



CnocoS 3aKpenjTQHvw Tpyo* b TpySHbtx 
oreepcTvtflx. npn kotodom m bhoiuhmx KOHqax 
Tpy6u BbinonHHioT KonbqeBwo Bbtciynbi 
Tpanai^ieBMAHort) nonepexHoro coseHwi, 
ycTaHaanMBatoT Tpy6y s rpyOHoe OToepcTue, 
MMeioiMse mnbi^SBbie KSHaBXM npflMoyrpnbHoro 
nonepoHHoro C8M8Hvi«, obBMeu^m ranbi^eBbi© 
BUCTynu Ha Tpyoa c KOJibue&wMw KaHaawaMU 
TpyGHoro OTBepcTMfl, (J>MKCKpyioT Tpyoy ot 
B03MO)KHdro nepeMemeHMR c nocneflyioLMMM ee 
3axpenneHHeM b TpyoHoR peweTKB, 
nocpeflCTBOM npunoxcennii cacMMaioupro ycM/ma 
Ha BHyrpeHHioio nosepxHOCTb Tpy6w, 
OTnMMaioiMHftcfl tcm, mto Tpanam^eeiviHbie 
eucrrynu BbinonHflioT o oonbmuM ochob8hm6m, 

DaBHbfM LUMpHHO KOJIbljeBOR KSHaBKM, M 

(J)MKCMpoBaHMe rpyobi ocymecranflioT, 
nponaBQAfl JiOKEJibHyio ee paaflaqy BHytpeHHMM 
AaanaHMeM no MecronpnpxceHMK) BHyTpoHHera 
Koribijeaoro Bbicrryna c aananHeHHSM hm ofoeMa 
KOJibi^eBon KaHasKM, a BaKpervjeHwe Tpy6bt 

BbJnQHHJHOT QAHOBpeMeHHO B AByX TpyGHbJX 

paiiieTKax nyTBtt ycraHOBKM e ooomx kohuob 
TpyCu kohumbcxhx nyaHOOHOB c nann6pytomkiMH 
yMacTKSMH m cooCuj^HMfl nyaHconaM BCTpeHHoro 

flBMJKBHVW. " 
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